Media and Enrichment Protocol

24
The minimal photosynthetic culture medium (FGL medium) DCMU (3-(3,4-dichlorophenyl)-1,1-dimethylurea) to the initial enrichments, but all analyses 35 described in the main text used later enrichments grown in media that contained no DCMU.
36
Glass serum bottles were capped by butyl rubber stoppers and aluminum seals. The FGL 37 medium was flushed by 20% CO 2 :80% N 2 , autoclaved and flushed with 20% CO 2 :80% N 2 after 38 cooling. The pH of the medium was adjusted to 7 by the addition of NaOH or HCl before 39 autoclaving and was between 7-7.2 after autoclaving. All enrichment cultures were incubated at 40 27°C with white light and a 12:12h day/night cycle. reduced by 50 µM Na 2 S were incubated in the light but were not amended by 1 mM Mn(II).
67
Sterile controls were not inoculated by any microbes but were amended by 1 mM MnCl 2 . The 
Scanning Electron Microscopy
87
Scanning electron microscope (SEM) was used to image microbe-mineral associations. Scanning depth were coated by 5 nm Au/Pd using Hummer V sputter coater, imaged using Zeiss Merlin 108 microscope and elements were identified using EDS as described above. 
Transmission Electron Microscopy
110
Transmission electron microscopy (TEM) was used to characterize mineral-cell associations. Gatan, CA, USA). SAED patterns were imaged using Gatan digiscan unit (Gatan, CA, USA). 
Saturation Indices
149
Saturation indices (SI) of different carbonate phases were calculated using PHREEQC, Version 
pH and Alkalinity Measurements
155
The pH in cultures was determined using a pH meter WTW 315i (Xylem Inc., New York, USA) 156 at 20 °C. Before use, the pH meter was calibrated with two buffer solutions: one at pH 4 and one (104), (110), (113), (202) and (018). Aragonite peaks that precipitated in 226 microbial cultures grown in the dark with basal reflections of (111) and (021) 
